Proteome analysis in hippocampus of mice overexpressing human Cu/Zn-superoxide dismutase 1.
Cu/Zn-superoxide dismutase 1 (SOD1), encoded on chromosome 21, is a key enzyme in metabolism of oxygen free radicals and oxidative stress. Transgenic mice overexpressing human SOD1 (Tg-hSOD1) are useful model for Down syndrome (trisomy 21) and familial amyotrophic lateral sclerosis (ALS). It was shown recently that Tg-hSOD1 mice develop a characteristic set of neurodegenerative changes in hippocampus and we therefore decided to study differential protein expression patterns, constructing a mouse hippocampal proteome map using two-dimensional electrophoresis (2-DE) with in-gel digestion of spots followed by matrix-assisted laser desorption/ionisation-time of flight (MALDI-TOF) identification and quantitatively compared protein profiles between non-transgenic mice, hemizygous and homozygous Tg-hSOD1 mice. In total 1056 spots were analysed, resulting in the identification of 445 polypeptides that were the products of 157 different genes. Among these a series of proteins involved in scaffolding, metabolism, signaling and other functions were deranged. Our findings suggest that overexpressed SOD1 directly or by generating reactive oxygen species may lead to aberrant protein expressional patterns that in turn may lead to or reflect neurodegeneration observed in this animal model.